The sulphate -complexes of tetravalent cerium have been studied. Their stability and conditions of their formation solutions has been investigated . In addition the ease of hydrolysis of tetravalent cerium salts in sulphate solutions indicates a lower stability for the monosulphato tetravalent creium ion . The instability constants of the corresponding complexes were calculated from the results of spectrophotometric measurments . In dilute sulphate solutions of tetravalent cerium the complex cation [CeSO4]24-is predominant ; Knst = 2.6 x 10-3 .When the concentration is raised to 0.05 M mainly the neutral complex Ce(SO4)2 is formed ; K ns t = 5.9 x 10-3 . In solutions containing an excess of sulphuric acid , cerium exists mainly as a complex anion.
INTRODUCTION :
The sulphate -complexes of tetravalent cerium have been described as [CeSO4] z+ , Ce(SO4)2 , [Ce(SO4)2] 2 and [Ce(SO4)4]4- [1] [2] [3] [4] [5] [6] . The published information concerning their stability and conditions of their formation does not agree with the behaviour of cerium in sulphate solutions .
The instability constants of Ce(SO4)2 on is given as 5.7x10 -4 and 2.8 x 104 by (3, 4) . In addition the ease of hydrolysis of tetravalent cerium salts in sulphate solutions indicates ,a lower stability for the monogulphato tetravalent creium on The conditions of formation ,composition and stability of sulphatocerium complexes in aqeous solutions are reported [3, 4] . Electrophoresis has been used to determine the conposition of the complex ions and their charges . The instability constants of the corresponding complexes can be calculated from the results of spectrophotometric me asurments . L ECH•2 566
EXPERIMENTAL :
All the reagents used were of analytical grade . Cerium sulphate and trivalent cerium perchlorate were prepared from cerium ammonium nitrate as described [6 : 7] . Tetra\dalent Cerium perchlorate was prepared by electrolytic oxidation of 'trivalent cerium perchlorate using an two platinum electrodes with voltage difference of 10-12 volts(>2.48) and electric current of 2.5 A for 4h [8] .The degree of oxidation was 89%after their quantitative determination spectrophotometrically. In the electrolysis a poteniiometric arrangement was applied which allows the voltage for the limiting current to be increased . An increase in the electric current is undesirable because it heats the solution . The electrolysis was carried out at 2.0 -2.5 A and 10 -12 V for 45 min. At the end of the experiment the cerium content in the catholyte and the anolyte were determined volumetrically by titrating with a solution of Mohr's salt using phenylanthrani'ic acid . The results are given in Tables 1 and 2 .
RESULTS AND DISCUSSION :
In studying equilibrium in sulphuric acid solutions the measurements are made at 2.= 315 nm because at this wavelength the absorption by sulphuric and perchloric acids can be neglected as shown in Fig.1 . Fig.2 shows resultsobtained by the isomolar series method with different total concentrations of the reacting components As the total concentration of reacting components is increased , the maximum absoroance is displaced .
At concentrations [CeIV] + [SO4]2-= 0.002 M , the [Ce SO4]2+ cation is dominant
With eCeIV] + [ SO4]2-= 0.005 M , mainly Ce( SO4)2 is formed .The instability constant of [CeSO4j2+ ion , calculated from the isomolar series results, is 1.3 x 10 -3 . A study of displacement from the equilibrium when the concentration of one of the components is kept constant while the other varies to allow to determine the composition of the complex and its stability with high accuracy .
Results from rneasurments on tow series of solutions are shown in Fig.3 . With a constant sulphat ion concentration and varying tetravalent cerium concentration. Results showed that the [CeSO4]2+ is formed at concentration ratio greater than 2, but is considerably dissociated as indicated by the absence of a sharp inflection on the curve for variation of absorption with component concentration ratio . Table 3 gives the results of calculating the approximate instability constant of the [Ce Sae complex from the formula :
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where: Cl and C2 are the ligand concentration for tow expereriments corresponding to which the abso-pance are Al ,A2 and P = A2 -Al .
Results from rneasurments on tow series of solutions are shown in Fig. 4 with constant cerium concentration and varying sulphate concentration. The results indicated that the cerium is completely combined in a complex only when there is a considerable excess of sulphate ions in solution. The number of coordinate (SO 4)2group from the results of our experiments coincides with the published data and also the neutral complex Ce(SO4)2 is formed under the same conditions. The calculated values of its instability constants are given in Table 4 . For both series the ionic strencth of solution was measured and kept .
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